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Developments in information and communication technologies (ICTs) have presented opportunities for the

rapid production of data, digital content, digital collections, institutional and subject repositories, digital

libraries and archives. Some of the new areas of decision-making faced by directors, curators and managers

are setting up a networked infrastructure, purchase of hardware and software, copyright concerns, workflow

and quality assurance.

Developing countries like South Africa are following the digitisation
trend set by developed countries. Many organisations need to go
ahead with new digital projects despite financial constraints and
diminishing institutional budgets. Creating, managing, sharing and
preserving digital content in a responsible and sustainable manner
creates new challenges, demands and requirements. It requires inter
alia

o expertise

o human and financial resources

technology infrastructure

o adoption of standards

o creation of guidelines

implementation of policies

It can be a daunting task to make long-term decisions, create budgets
and financial plans without an overall understanding of the digital
landscape, the requirements and implications of creating digital
resources as well as the long term responsibilities that are inevitable.

1.1 Background and overview

In February 2009 South African practitioners and leaders in the field
of digitisation met to find ways of accelerating the development of
digital collections as well as increasing the scope and extent of digi-
tised South African resources available on the Web. At this meeting,
it was agreed that the collaborative production of a reference docu-
ment for managers level would provide a valuable framework for
organisations considering the digitisation of their resources. The doc-
ument would provide an overview of requirements for building good
digital collections, sound digital collection management practices and
guidelines for data sharing and long term preservation and access.

Managing Digital Collections: A Collaborative Initiative on the South
African Framework is the publication that has resulted after many
months of research, writing, reviewing, editing and finally web
publishing.

Each chapter is devoted to a different area of the digitisation process
and is authored by an authority in that area of specialisation. A chap-
ter on community practice examines the emerging community deve-
loping standards and guidelines in order to find consensus about what
constitutes good practice. It reviews at documents such as reports
that have shaped and continue to shape principles of good practice.
Before proceeding with any digitisation, the intellectual property
issues and most specifically copyright issues need to be understood
within the legal framework.

There is a chapter on the current South African legislation and its
relation to digital resources.

Digital collection development is the broad term for the management
of digital collections which may not necessarily be housed in any one
location but may consist of several collections on a theme, across
several organisations. A chapter on selection criteria and development
criteria is complemented by a subsequent chapter on digital objects.

Metadata plays an essential role in the access, storage, discovery,
preservation and exchange of digital resources. It provides the mech-
anism for efficient and effective management of all digital resources.
A chapter on metadata examines international standards for the
creation of quality metadata.

A chapter on digital infrastructure focuses on the hardware, software
and middleware required to host digital collections as well as the
digital content management system to ingest, preserve and deliver
content to and from the Web.

Components required for an efficient digital preservation program are
discussed in a chapter where the resources required to sustain preser-
vation programs are discussed. The final chapter of the publication
addresses the planning, overall management, quality assurance and
evaluation of a digital collections project.




The Framework of Guidance for Building Good Digital Collections,
accessible on the NISO website (http://www.niso.org), is a good guide
document and is referred to and is used in several chapters of the
South African Framework. This reiterates the importance of adopting
internationally recognised principles, where possible, for local require-
ments.

1.2 Objective

The objective of this Framework is to provide high-level principles for

planning and managing the full digital collection life cycle. It aims to

e provide an overview of some of the major components and activi-
ties involved in creating good digital collections

o provide a sense of the landscape of digital collections management

o identify existing resources that support the development of sound
local practices

o encourage community participation in the ongoing development of
best practices for digital collection building

o contribute to the benefits of sound data management practices, as
well as the goals of data sharing and long term access

o introduce data management and curation issues

o assist cultural heritage organisations to create and manage com-
plex digital collections

 assist funding organisations who wish to encourage and support
the development of good digital collections

o advocate the use of internationally-created appropriate open com-
munity standards to ensure quality and to increase global interop-
erability for better exchange and re-use of data and digital content.

The framework provides principles and guidelines to assist planners,
policy developers and managers of digital collections gain a sense of
the digitisation landscape. It can be either a reference (to be consulted
as and when required) or an overview (to be read from beginning to
end). It is not a step-by-step manual of digitisation processes - that
will be the function of training initiatives for personnel actually doing
the digitisation - but it can support and supplement training by being
prescribed reading for digitisation students and staff. This will assist
them by providing an overall understanding of the broader perspec-
tives and the multiple processes involved in building good digital
collections.

Authoritative references to assist in conducting further research are
provided at the end of each chapter. Other useful resources (including
websites), commonly used acronyms and a glossary of terms are
provided at the end of the Framework.

The framework is not intended to be prescriptive but rather to provide
information to support individual organisational decision-making best
suited to their own collections and specific needs. Specific technical
specifications change rapidly and are therefore not included.

1.3 Intended audience

The document is directed at organisations that are or will be deve-
loping digital collections and specifically managers at those organi-
sations who will be responsible for managing such collections. It is
intended as a reference source for decision-makers such as digital
project managers, repository managers, curators, digital information
managers, senior librarians and information technology managers.

The framework is broad enough to accommodate different organisa-
tions, varying skills and budgets while still being specific enough to
provide sufficient detail to support decision making in a variety of
circumstances.

It is hoped that this publication will be adopted as a definitive
reference tool and will contribute to expanding the nature and extent
of digitisation efforts in South Africa. Organisations are urged to
document their practices and decisions in guidelines for use in their
own environment, thereby ensuring consistency, quality assurance
and ongoing good practice.
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Community practice

1. Introduction

The digital preservation community includes the international combi-
nation of individuals and organisations that are committed to provid-
ing access to digital content across generations of technology. Digital
content may be created in digital form - born digital - or transformed
into digital form - digitised. An organisation that takes on responsi-
bility for managing digital collections over time - e.g. an organisation
that is creating digital content through digitisation - will benefit from
an awareness of the community landscape in which digital collections
are managed. The digital community is an emerging community that
is developing standards and consensus regarding good practice. Dig-
ital content has been preserved since the 1960s by archival programs
at data archives and national archives, since the 1990s by libraries
with growing collections of digital images and growing amounts of
born-digital content, and increasingly since the early 2000s by muse-
ums, which are increasingly responsible for preserving digital art.
Since the mid-1990s, these distinct domains have been coming
together with the common objective of preserving digital content for
use by current and future users. This chapter provides a brief overview
of the emergence of the digital community and highlights core
community standards and practice.

Within an emerging community, the language to be used by members
needs to be developed as standards and practice are formalised.'
The term digital preservation encompasses all of the activities that
are undertaken by digital collection managers to ensure that the
digital content is maintained over time in usable formats and can be
made available in meaningful ways to current and future users. Digital
stewardship includes the set of actions taken by caretakers or cura-
tors to extend the longevity and usefulness of digital content. Lifecycle
management refers to the sequence and iteration of actions that
begins with the creation of digital content and continues through the
long-term management, use and re-use of content to the ultimate
disposal of the portion of content that is no longer needed. The term
data curation refers to activities curators engage in that add value to
digital content to make it meaningful or useful to the users that create
and/or rely upon it. In practice, data curation may refer to specific
types of research data or to digital content more generally, depending
on the context. The term digital curation was introduced and promoted
by the Digital Curation Centre in the United Kingdom encompasses
data curation and digital preservation.

' Some core concepts that are referred to in this chapter are being refined by the com-
munity. This chapter reflects broad-based community understanding of relevant terms at
the time of its publication.

Since 1995, community efforts have defined standards for managing
digital content. This chapter reviews the six documents that have been
developed and accepted by the community and comments on the
potential benefits of each for digital content managers. These docu-
ments cumulatively reflect the current set of standards for the long-
term management of digital collections. Documents that were
developed for specific communities, e.g. the records management
standard [1S0 15489-1], or that are not generally relevant to managing
digital collections, are not included

2. Preserving digital information, 1996

The emergence of the digital community may be traced to the publi-
cation in 1996 of the report Preserving Digital Information: Report of
the Task Force on Archiving of Digital Information report. It is an
example of a community effort that combined expertise from the
domains of library, archives and museums, a collaborative approach
to addressing the challenge of digital preservation that had not
occurred prior to the development of this report. The Commission on
Preservation and Access (now the Council on Library and Information
Resources) and the Research Library Group in North America convened
a task force to address the challenge of digital preservation across
the communities that maintain digital collections. Preserving
Digital Information is a very readable document that identifies four
challenges faced by organisations in managing digital collections over
time - i.e. avoiding technological obsolescence; migrating digital
content over generations of technology; addressing relevant legal and
organisational issues; and providing community-wide infrastructure
for managing content. It also provided recommendations for the
community to address these challenges. More than a decade later,
some of the challenges have been addressed and all remain relevant.

The report defined the following five integrity features that managers

of digital collections must address:

o Content requires that the essence of the content should be
preserved. For digital image collections, this means ensuring that
the images completely and correctly reflect the content that was
digitised.

o Fixity requires that any changes to the object should be detected,
recorded and reversed or corrected, if appropriate. For digital
images, the collection manager might ensure that a checksum is
generated for each image and used to detect and avoid errors.

o Reference requires that each digital object should be able to be
uniquely identified and cited as distinct from other digital objects
for the lifetime of the objects. For digital images, a collection




manager might adopt an existing identification scheme, such as
handles.?

e Provenance requires that the digital content should be traceable
to its origin or inclusion in a managed digital collection. For digital
images, the provenance might be noted at the collection level (e.g.,
what content was digitised, by whom, when, and how), if the infor-
mation applies to all digital objects in the collection.

o Context requires that linkages with other objects, dependencies
on specific technologies, dissemination restrictions, and the social
setting of the digital object should be preserved as appropriate.
For digital images, it is essential to identify and enable linkages to
other digital objects and to avoid technology dependencies by using
common and readily-available formats (e.q., TIFF, JPEG, PDF).

These integrity features are essential for the long-term management
of digital collections and are fairly easy to address for digital image
collections, as suggested by the examples provided.

3. Open archival information systems (0AIS), 2002

The Open Archival Information System (OAIS) Reference Model [ISO
14721: 2003] has had an enormous impact on the digital community.
The Consultative Committee for Space Data Systems (CCSDS) began
this initiative in 1995 to meet its own space data management require-
ments and as a service to the community. The initiative included an
international group of experts engaged in digital content management
across domains, such as libraries, archives, and museums. OAIS was
informed by the Preserving Digital Information report.® For example,
the OAIS Reference Model incorporates in its definition of the contents
of an Archival Information Package (AIP) the five integrity features
from that 1996 report. The purpose of the development of the 0AIS
standard was to raise awareness about archival concepts, to enable
broad and effective participation in the preservation process, to en-
able organisations to describe and compare what they do (operations)
and how they do it (architecture), to enable the specification of preser-
vation strategies and approaches, to enable the definition of models
for every kind of digital content, and to encourage the development
of OAIS-related standards. The OAIS Reference Model was completed
in 2002 and approved by the International Standards Organization
(1S0) in 2003. The five-year revision of the OAIS standard was released
for public comment in May 2009 with few substantive changes. For
digital collections management, it is worth noting that access rights
information was added to the components of the AIP in the 2009 re-
vision.

OAIS was developed to be applicable in any organisational context in
which digital content is managed for the long-term. The promulgation
of the OAIS standard has provided a common language for the digital
community. The majority of organisations that manage digital collec-
tions have indicated an intention to design and implement their digital
repositories in accordance with 0AIS. Two of the most commonly-used
open source repository systems, Fedora and DSpace, are working
towards integrating OAIS concepts and principles, making it easier for
digital collection managers to comply with the community standard.
There are a number of 0AIS-related developments that are useful for
digital collection management, including persistent identifier schemas,
preservation metadata (e.g. Preservation Metadata: Implementation
Strategies or PREMIS), protocols for the audit of digital archives, and
the Producer-Archive Interface Method Abstract Interface (PAIMAS),
that was completed in 2004 and approved by IS0 in 2006 [ISO 20652:
2006].

4. Trusted digital repositories (TDR), 2002

The Attributes of a Trusted Digital Repository: Roles and Responsibil-

jties report examined the requirements an organisation would have

to meet to conform to OAIS. Research Library Group (RLG) and the

Online Computer Library Center (OCLC), which were merged in 2007,

convened a group of international experts to develop the TDR

document. The document defines seven attributes of a trusted digital
repository, an organisation that is committed to preserving designated
digital content over time:

o Administrative responsibility: an explicit commitment by an organ-
isation that takes responsibility for preserving digital content;

o Organisational viability: the wherewithal of an organisation to do
digital preservation, e.g., the legal status, policies, procedures, and
skills (see Chapter 7);

o Financial sustainability: adequate funding that is designated by an
organisation to engage in digital preservation;

e Technological and procedural suitability: appropriate approaches
have been identified to preserve and manage the digital content
over time;

o System security: adequate control of access to and potential vul-
nerabilities of digital collections;

o Procedural accountability: documented approval and implementa-
tion of decisions, policies, procedures, and practices;

o QAIS compliance: a commitment to develop approaches in accor-
dance with the ISO standard in designing and implementing lifecycle
management programs.>

2 The Handle System, http://www.handle.net/.
3 “ISO Archiving Standards - Overview,” http://nssdc.gsfc.nasa.gov/nost/isoas/overview.html.

4 Fedora Commons, http://www.fedora-commons.org/, and DSpace Federation, http://www.dspace.org/.

° The discussion of digital preservation in Chapter 7 uses these attributes as a framework for characterising an organisation’s digital preservation program.




CHAPTER 1: COMMUNITY PRACTICE

Prior to the release of TDR in 2002, the cost of managing digital con-
tent (financial sustainability) had not been referenced so explicitly
within the community. Technology was typically the first topic of dig-
ital preservation discussions, and the need to demonstrate through
organisational evidence the adequacy of an organisation’s operations
had not been required. In addition to the attributes, the TDR document
addresses the nature of trust for organisations that manage digital
content over time. TDR has had a significant community impact.

5. Trustworthy Repositories Audit and
Certification (TRAC), 2007

With the release of the TDR document and the approval of OAIS as an
international standard, the community had two foundation documents
for digital preservation that defined the organisational context for
managing digital collections over time (i.e. TDR) and described the
technological context for a system to support lifecycle management
of digital collections (i.e. OAIS).® These two documents formed the
basis for the development of the Trustworthy Repositories Audit &
Certification (TRAC): Criteria and Checklist by the Research Libraries
Group and National Archives and Records Administration (RLG/NARA)
Task Force on Digital Repository Certification. Although the effort was
charged with developing the means for community-based certification,
the focus shifted to the definition of criteria for self-assessment of
a digital archive and the possible audit by external auditors and
peers with the potential of an eventual international certification
programme. TRAC is a fundamental component of a series of interna-
tional initiatives on audit and certification that includes developments
in the United Kingdom and Europe (DRAMBORA), a programme in
Germany (nestor), and the development of an ISO standard for audit
and certification that is based on TRAC.” The working group for the
standard used the TRAC requirements as a starting point beginning in
2007 and submitted a revision of the requirements in spring 2009. The
revised set of TRAC requirements will be included in the standard when
itis approved. The revised version reorganises the TRAC requirements,
but the core requirements remain for three sections of activities:
o Organisational Infrastructure, including governance and finance;
o Digital Object Management, including all stages of life cycle man-
agement;
e Technologies, Technical Infrastructure, and Security.

Many organisations have been using the requirements for self-assess-
ment and audit of their programmes. The self-assessment process pro-
duces a development and improvement plan that is invaluable for
effective digital collections management.

6. A framework of guidance for building good
digital collections, 2004-2007

The National Information Standards Organization (NISO) released the
third version of A Framework of Guidance for Building Good Digital
Collections in 2007. This community document defines a useful set of
practical principles on four aspects of digital collection management:

o Collections: aggregations of digital objects;

o Objects: individual packages of digital content to be managed, pre-
served, and used;

o Metadata: information about digital content that enables and en-
hances use;

o [nitiatives: activities within digital programmes to encourage qual-
ity content creation and use.

Any organisation with responsibility for digital collections should be
aware of these principles that encourage sound, community-based
practice. The guidance was initially developed through a grant funded
by the Institute of Museum and Library (IMLS) then adopted by NISO,
making the principles more widely available within the digital commu-
nity.

7. Data seal of approval

The Data Seal of Approval is a concise set of higher-level principles
for producers of digital content, repositories that manage digital con-
tent, and consumers of digital content. The initial set of principles was
developed and released by the national data archives in the Nether-
lands, DANS, in 2008. The Data Seal of Approval has since been adopted
for international use by data archives and is being extended to apply
to digital content of any kind. The principles reflect the fundamentals
of both TDR and OAIS and represent a manageable approach to digital
content management.

8. Good practice for digital collections
There are numerous standards that pertain to digital collections
management, but the community documents discussed in this chapter

represent a core set for digital collection managers to address.

Figure 1.1. Value of community documents for digital collection

management.
Value for Digital Collection
Management

¢ Provides a framework for issues
i and challenges

Community Document

Preserving Digital Information

E Describes technology infrastruc-
i ture for managing content

i Characterises organisational issues
i for managing content

i Provides requ
i and compliance

i Recommends practice for creating
i and managing content
Data Seal of Approval Defines high-level principles and
an emblem for compliance

¢ See the Digital Preservation Management online tutorial for an overview of these foundation documents. http://www.icpsr.umich.edu/dpm/.
T Digital Curation Centre (DCC), and DigitalPreservationEurope (DPE). ‘Digital Repository Audit Method Based on Risk Assessment (DRAMBORA)'. http://www.repositoryaudit.eu/.
Network of Expertise in Long-term STOrage of Digital Resources (nestor), Catalogue of Criteria for a Trusted Digital Repository, [URL]. ISO working group, Digital Repository Audit

6]

and Certification, http://wiki.digitalrepositoryauditandcertification.org/bin/view.




CHAPTER 1:

One of the challenges for digital collection managers is to monitor and
respond to ongoing developments in the community. As Figure 2
illustrates, community practice may emerge from top-down initiatives,
e.g. standards development, or from bottom-up applications, e.g. local
practice in one or more organisations. Good practice within the
community evolves over time as new requirements are defined, new
types of digital content are developed, and organisations take respon-
sibility for solving problems through local application of community
standards and other developments.

Figure 1.2. The evolution of community standards and practice.

Top-Down

Community
Efforts

Practice

Local
Efforts

Bottom-Up

Over the past five years, international conferences have been estab-
lished that provide updates through their online proceedings. The
Society for Image Science and Technology (IS&T) Archiving Confer-
ence, which emerged from the digital imaging community, has been
held since 2004.% The International Conference on the Preservation of
Digital Objects (iPres), which addresses the preservation of any kind
of digital content, has been held annually since it began in 2004.° In
addition, the National Library of Australia, now in collaboration with
the Digital Preservation Coalition in the UK, has hosted the Preserving
Access to Digital Information (PADI) Web site, a central source of
information on all aspects of digital preservation. These are good
examples of a growing number of resources for tracking developments
within the digital community. Digital collection managers have a
foundation of good practice on which to build.

Digital Preservation Management Workshop DPM workshop

COMMUNITY PRACTICE

9. Conclusion

The need to standardise good practices for digital preservation has
resulted in the designing of guidelines for various aspects of creating,
managing and tracking necessary procedures. The international
cooperation between systems and people needed to produce and
support a task of this magnitude has led to the establishment of a
community that interacts with members for the benefit of all.
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Copyright and related matters

1.2 Category of works protected

1. Introduction

Copyright is a very important aspect of the digitisation process, as it
encompasses the legal considerations that have to be made regarding
the creation and maintenance of digitised collections. Briefly, a copy-
right is a right granted by law to an author, designer, or artist to pro-
hibit others from copying or exploiting his or her works in various
ways without permission. This chapter will provide an introductory
guide to assist librarians to interpret and apply the copyright law when
they manage digital collections. Directly or indirectly, copyright
shapes the content of digital collections. For more detailed informa-
tion on this topic, readers should consult the South African Copyright
Act No. 98 of 1978 (as amended) and other references provided at the
end of this chapter. Should any legal advice be required, an institu-
tional legal advisor or intellectual property lawyer should be con-
sulted.

1.1 Definition and governance

Copyright is a category of intellectual property which represents the

property of the mind or intellect. It is a statutory monopoly or a

‘bundle’ of exclusive rights conferred by the law on authors and cre-

ators to protect their original works. It is governed by the South

African Copyright Act No. 98 of 1978 (as amended) (hereinafter

called the “Copyright Act")". South Africa is a signatory to various

international intellectual property agreements, for example:

o The Berne Convention™;

o World Trade Organisation’s (WTO) Trade-Related Aspects of Intel-
lectual Property Rights Agreement (“TRIPS")%

o The World Intellectual Property Organisation (WIPO) Copyright
Treaty ("WCT") ® (not yet ratified);

o The World Intellectual Property Organisation (WIPO) Performances
and Phonograms Treaty (“WPPT")* (not yet ratified).

South Africa is obliged to adopt the minimum requirements or stan-
dards in these agreements in its national law, and to afford the same
protection to foreign authors and creators in signatory countries, as
it does to South African authors and creators.

10 http://www.gpa.co.za/pdf/legislation/Copyright%20Act.pdf
" http://www.wipo.int/treaties/en/ip/berne

2 http://www.wto.org/english/tratop_e/trips_e/trips_e.ntm

B http://www.wipo.int/treaties/en/ip/wct

¥ http://www.wipo.int/treaties/en/ip/wppt

Under the South African Copyright law, the following works are pro-
tected:

o Literary works;

o Musical works;

o Artistic works;

o Cinematographic films;

o Sound recordings;

e Broadcasts;

o Programme-carrying signals;
o Published editions;

o Computer programs.

1.3 Copyright ownership

Subject to Section 21 of the Copyright Act, there are various categories

of ownership. These are as follows:

o Copyright ownership in literary and musical works vests in the
author or creator, or in the case of joint authorship, in the co-
authors of the work.

o Artists, sculptors and cartoonists hold copyright of their artistic
works.

o In the case of photographs, copyright belongs to the person
responsible for the composition of the photograph.

o The person who arranges for the making of sound recordings or
films holds copyright.

o The publisher owns copyright of published editions.

o Inthe case of a computer-generated literary or artistic work, copy-
right is owned by the person who undertakes the arrangements
necessary for the creation of the work.

o Copyright in a broadcast belongs to the person who first broadcasts
it.

o Concerning programme-signals, copyright is owned by the first
person to emit the signal to a satellite.

o Copyright in Government publications, online services and Govern-
ment websites belongs to the State. However, official texts of a
legislative, administrative or legal nature or individual political
speeches or in speeches delivered in the course of legal proceed-
ings, or translations thereof, are in the public domain and are
excluded.




1.4 Transfer of copyright

Copyright can be transferred to other parties as movable property by

assignment, testamentary disposition or operation of law. The follow-

ing points are adapted from the South African Copyright Act No. 98 of

1978 (as amended):

o When a literary or artistic work is made by an author and published
or reproduced in a newspaper, magazine or similar periodical in the
course and scope of being employed under a contract of service or
apprenticeship by the proprietor of the publication, the proprietor
(and not the author) is the copyright owner.

o When a person commissions the taking of a photograph, the paint-
ing or drawing of a portrait, the making of a gravure, the making
of a cinematograph film or the making of a sound recording, and
pays or agrees to pay for it in money or money's worth, and the
commission is fulfilled, the person who has commissioned the work
is the copyright owner, subject to the provisions of the sub-first
paragraph above, by virtue of Section 3 and 4 of the Copyright Act.

o Where the first sub-paragraph or the second paragraph above do
not apply and a work is made in the course of the author's employ-
ment by another person under a contract of service or apprentice-
ship, that other person (the employer) shall be the owner of any
copyright subsisting in the work by virtue of Section 3 or 4 of the
Act

In many South African tertiary institutions, the institution holds
copyright of research reports, theses and dissertations by virtue of
institutional policies and written assignments to the institution by
staff and postgraduate students. If the work is done in the course and
scope of a staff member's employment, the tertiary institution, and
not the staff member, then holds copyright in those works.

1.5 Exclusive rights of authors and creators

There are specific exclusive rights depending on the category of
copyright work. Exclusive rights given to authors and creators include
the reproduction of their works in any manner or form, for instance
publishing their works; performing their works in public; broadcasting
them or causing them to be transmitted in a diffusion service; making
an adaptation or including the works in other works, e.g. including an
artistic work in a cinematographic film or a television broadcast.

Authors also have moral rights in terms of Section 20 of the Copyright
Act. Moral rights give authors the right to claim authorship of the work
and to object to any distortion, mutilation or other modification of the
work where such action is or would be prejudicial to the honour or
reputation of the author(s). These rights are not transferable.

1.6 Limitations and Exceptions to Exclusive Rights of Authors
and Creators

In terms of ‘Section 12 of the Copyright Act, a ‘fair portion of a work,
may be copied in terms of 'Fair Dealing’, without permission for the
following purposes:

o Research or private study;

o Personal or private use;

o Criticism or review;

o Reporting current events (e.g. in a newspaper or broadcast).

Fair dealing also applies to other works such as artistic works, films,
sound recordings, broadcasts, published editions and computer
programs.

Section 12 (2-4) of the Copyright Act also allows copying, without

permission, for the following purposes:

o Judicial proceedings; or a report of such proceedings;

o Quotation;

o By way of illustration for teaching purposes (e.g. placing an extract
of awork on an overhead projector, or in PowerPoint presentation,
to highlight aspects of a lesson in progress).

Section 13 Requlations of the Act allow limited copying, without
permission, for teaching purposes (e.g., single handouts for students
in a classroom situation, single copies for lecturers for research,
teaching or preparation for teaching in a class). These provisions do
not extend to distance or open learning, literacy training programmes,
adult basic education training (ABET), non-commercial staff training
programmes, or digitisation of works.

Section 13 Regulations also have limited reproduction exceptions for
libraries and archives. Although the legislation is not media-specific,
these exceptions are not practical in the digital environment.

1.7 Term of Copyright Protection

South Africa adopted into its Copyright law the minimum period of
copyright protection required in international copyright agreements.
The following terms of protection apply:

a) Literary and musical works or artistic works, other than photo-
graphs are extended for the lifetime of the author plus 50 years
from the end of the year in which the author dies. This is provided
that if, before the death of the author, none of the following
acts had been done in respect of the works or adaptations:
o The publication thereof;

o The performance thereof in public;
o The offer for sale to the public of records thereof;
o The broadcasting thereof.
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The term of copyright shall continue to subsist for the period of
50 years from the end of the year in which the first of the said acts
is done.

b) Cinematographic films, photographs and computer programs
extend for 50 years from the end of the year in which the work is
made available to the public with the consent of the owner of the
copyright, or, failing such an event within 50 years from the making
of the work, 50 years from the end of the year in which the work is
made.

¢) Sound recordings extend for 50 years from the end of the year in
which the recording is first published.

d) Broadcasts extend for 50 years from the end of the year in which
the broadcast first takes place.

e) Programme-carrying signals extend for 50 years from the end of
the year in which the signals are emitted to a satellite.

f) Published editions extend for 50 years from the end of the year in
which the edition is first published.

g) Literary, musical or artistic works (other than photographs) made
by or under the control of the State extend for 50 years from the
end of the year in which the work is first published.

h) Copyright protection for other categories of works (i.e. other than
those in (g) above) made by or under the control of the State is
subject to the same term of copyright provided for in (a)-(f) above,
depending on the type of work.

In terms of the Copyright Act, works are released into the public do-
main when the copyright term expires. Rights holders can, however,
release their works into the public domain earlier, if they so wish.

As mentioned above, there is no copyright in Government official texts
of a legislative, administrative or legal nature, or in official trans-
lations of such texts. Similarly, there is no copyright in speeches of
a political nature, or in speeches delivered in the course of legal
proceedings. The author of political speeches, however, has the
exclusive right to make a collective work of his/her political speeches.

There is no copyright in abstract ideas (only in the expression of those
ideas), facts, or news of the day that are mere items of press infor-
mation.

1.8 Infringement

Copyright is said to have been infringed when a ‘copy’ or ‘reproduction
of the work' has been made in the sense that it is substantially similar
to a copyright work, and it must have been copied from the copyright
work as opposed to being the result of coincidental independent
production or having been taken from the same sources as the copy-
right work.’

2. Copyright in the digital environment

Digitisation is a process of converting printed works into binary or nu-
meric machine-readable code. Unlike a photocopy, a digitised version
of a work involves more than reproduction. It involves the conversion
to another format, often involving modification, adaptation or crop-

ping, even translation, where necessary. It enables a work to be
searched, browsed, amended, and enhanced by any number of users
at the same time. It is a means of making information electronically
accessible to a wide audience, in other words, it is a form of publish-
ing.® Anyone who places information on the open Web is essentially
an online publisher. Altering someone else's work, like leaving out sec-
tions of a work too fragile or too complicated to be digitised, cropping
information or photographs, or removing graphics or advertisements
from a work, may constitute an infringement of the author’s or the
creator's moral rights.

The intimate connection between access and copying has considerable
significance in the context of copyright protection. One of the essen-
tial elements of copyright is the right to control reproduction. In the
digital world, access is not possible without copying. By merely brows-
ing an item on a website, transient or temporary copies are always
created in the process.”

2.1 Using public domain material in digital collections

If public domain material is included in a digital project without any
changes (i.e. it is merely a digital copy of the same information), then
no copyright costs should be charged for the use of that material. This
is because the copyright has been exhausted and the rights owners
would already have benefited economically during the copyright term.
However, users may be charged for access and related administrative
costs.

If the work in the public domain is enhanced to create a derivative
work, or a new digital work which meets the requirements for protec-
tion under the Copyright Act, then copyright would subsist in that new
product. This would apply even if the new product includes infringed
works or is an infringement in itself, e.g. a translated work which has
been done without permission of the rights owner.

2.2 Copyright provisions for preservation, digitisation and
digital curation

There are limited exceptions for libraries with regard to preservation
in the analogue environment, but not in the digital environment. These
include:

o Clause 3(d) of Section 13 Regulations reads: ‘the rights of reproduc-
tion and distribution shall apply to a copy of an unpublished work
duplicated in facsimile form solely for purposes of preservation and
security or for deposit, for research use, in another library or
archive depot, provided that the copy reproduced is to be placed
in the collection of the library or archive depot”;

o Clause 3(e) reads: "the right or reproduction shall apply to a copy
of a published work duplicated in facsimile form solely for the pur-
pose of replacement of a copy that is deteriorating or that has been
damaged, lost, or stolen: Provided that the library or archive depot
has, after a reasonable effort, determined that an unused replace-
ment cannot be obtained at a fair price.”

There are no provisions in the Copyright Act for reproduction or

preservation of whole collections, or making works public, i.e. multiple

5 http://www.america.gov/st/business-english/2008/January/20080109153644AKIlennoCcM0.3526117.htm

6 Buys. R.
' Longe, 0.B.
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copying or publishing works to a wide audience, as would occur if they
were made accessible in a digital form. Its underlying requirement
that a published work can only be reproduced if an unused replace-
ment cannot be obtained at a fair price, has cost and other implica-
tions for libraries, particularly when engaging in large scale
preservation or digitisation projects. Libraries are obliged to purchase
unused replacements or to seek copyright clearance for each work.
Libraries and archives therefore need to budget for the repurchase
of material or for large-scale copyright clearance costs.

2.3 Copyright provisions for interlibrary loans/document
delivery services

Sub-clauses 3(f)-(h) of Section 13 (Regulations) permit a library or
archive to reproduce and distribute single copied items made from its
library, or obtained from another library, to users at their request,
provided that the items become the property of the users and the
work is only for private study or personal or private use of the persons
using the works. This generally applies to analogue works.

In digital collections, provision of document delivery services will be
determined by specific licence conditions related to digital works, or
the terms of use permitted by rights holders when granting permis-
sions.

2.4 Copyright provisions for conversions into alternative
formats

There are no provisions in the copyright law for conversions into
alternative formats, for instance Braille for blind persons, or into more
visual formats for deaf persons. Libraries need to clear copyright
before making any conversions of copyright works for persons with
sensory-disabilities.

When planning a digital project, a library must include issues affecting
persons with sensory-disabilities in its policy and procedures. Persons
with sensory disabilities include those who are blind, visually or
perceptually impaired, blind and deaf, deaf or partially deaf, dyslexic,
or those who suffer from physical, learning or other disabilities which
might affect their access to digital works.

All material should be accessible, without restriction or prohibition by
digital rights managements or systems or technological protection
measures. Libraries should be given the ‘keys' to decode or decrypt
such protection measures to enable legitimate access to such works
by all users, including those with sensory disabilities, particularly in
accordance with Sections 12 and 13 of the Copyright Act.

2.5 Digital rights management systems or technological
protection measures

The Copyright Act does not address digital rights management
systems (DRMs) or technological protection measures (TPMs).
However, Clause 86 of the Electronic Communications and Transac-
tions Act No. 25 of 2002 provides for anti-circumvention measures and
the prohibition of devices to circumvent such measures. However, it
does not have any exceptions for ‘fair dealing’, legitimate library
functions or access by persons with sensory-disabilities. This clause

prohibits users from bypassing or circumventing copyright techno-
logical protection measures or digital rights management systems,
even for legitimate purposes, and effectively ‘locks up” information
indefinitely.

Digital rights management (DRM) is a generic term that refers to
access control technologies that can be used by hardware manufac-
turers, publishers, copyright holders and individuals to try to impose
limitations on the use of digital content and devices. Technical
protection measures (TPMs) are technological tools used to restrict
the use and/or access to a work.”®

3. Licences in the digital environment

In the digital environment, contract law tends to override copyright
exceptions. Licences for electronic works specify exact terms of use
and re-use, even if they are stricter than provisions permitted in the
Copyright Act. When using material from electronic databases in
digital projects, the terms of the licence need to be adhered to. If the
licence does not permit digitisation or inclusion in a digital collection,
then prior permission has to be sought and fees paid to the rights
holders if required.

Electronic databases do not have standard licence conditions. Each
database provider or rights holder has its own specific e-licences set-
ting out rules and conditions relating to the use or re-use of its digital
content.

Many authors and creators now use Open Source licences to make
their works more accessible in the digital environment. These licences
are more flexible and user-friendly; for example the GNU Free Docu-
ment License” and Creative Commons® In South Africa, these licences
are based on the South African Copyright Act No. 98 of 1978 (as
amended) and are irrevocable, for example a work that is subject to a
non-commercial licence cannot be used for commercial purposes. If
works under Creative Commons licences are used in digital collections,
the conditions of their respective licences must be followed and
perpetuated by all users.

3.1 Creative Commons Licences

Creative Commons have a number of different types of licences. These
are:

o Attribution

This licence allows users to distribute, remix, tweak and build upon
someone else's work, even commercially, as long as credit is given
to the author of the original creation. This is the most accommo-
dating of licences offered, in terms of what users can do with a
work licensed under Attribution.

Attribution Share Alike

This licence allows users to remix, tweak and build upon someone
else’s work, even for commercial reasons, as long as credit is given
to the author and they licence their new creations under the
identical terms. This licence is often compared with open source
software licences. All new works based on the original licensed work
will carry the same licence, so any derivatives will also allow com-

® http://en.wikipedia.org
¥ http://www.gnu.org/copyleft/fdl.html
2 www.creativecommons.org
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mercial use.

o Attribution No Derivatives
This licence allows for redistribution (commercial and non-commer-
cial), as long as it is passed along unchanged and as a whole, with
credit given to the original author.

o Attribution Non-Commercial
This licence allows users to remix, tweak and build upon the original
licensed work non-commercially, and although their new works
must also acknowledge the original author and be non-commercial,
they do not have to license their derivative works on the same
terms.

o Attribution Non-Commercial Share Alike
This licence allows users to remix, tweak and build upon the original
licensed work non-commercially, as long as they give credit to the
author and license their new creations under the identical terms.
Users can download and redistribute the licensed work just as with
the Attribution Non-Commercial No Derivatives licence (see below),
but they can also translate, make remixes and produce new stories
based on the licensed work. All new work based on theirs will carry
the same licence, so any derivatives will also be non-commercial
in nature.

o Attribution Non-Commercial No Derivatives
This licence is the most restrictive of the six main Creative Com-
mons licences that allow redistribution. This licence is often called
the “free advertising” licence because it allows users to download
the licensed works and share them with others as long as they
mention the author and link back to the author, but they may not
change the works in any way or use them commercially.

o Creative Commons Zero (CCO)
Copyright and other laws throughout the world automatically
extend copyright protection to works of authorship and databases,
whether authors or creators want those rights or not. CCO now
gives people who want to give those rights away to do so to the
fullest extent allowed by law. Once the creator or a subsequent
owner of a work applies CCO to a work, it is no longer his or hers in
any meaningful legal sense. Anyone can then use the work in any
way and for any purpose, including commercial purposes, subject
to rights others may have in the work, or how the work is used.

CCO provides a “no rights reserved” option for authors and creators
wanting to release their works into the public domain.

Libraries need to be aware of the licence terms and conditions of
all licences before including them in a digital collection. Licence
conditions need to be adhered to and perpetuated when material
is converted or migrated to new formats.

4. Copyright permissions

Libraries need to prioritise which works or collections require digiti-
sation, or which works require migration for digital curation purposes.
The following are examples of what should be taken into consideration
when decisions are made: public domain material should be consid-
ered first; the age and value of works; whether items or works are
fragile, damaged or of cultural importance; the topical relevance or
importance of the works; whether technological upgrades are neces-
sary and what technology is available for migration.

12

4.1 Priorities and procedures with regard to copyright

clearances

Libraries need to decide on and prioritise which works require
copyright clearance. They should do the following:

Establish whether the works are in the public domain. If not, they
need to establish who owns the copyright, e.g. individuals, institu-
tions, organisations, shared or joint owners (known and anony-
mous), research organisations or funding agencies, and so on.
Approach the relevant copyright holders. The Dramatic, Artistic and
Literary Rights Organisation (DALRO) have a mandate to clear only
reprographic reproductions and transient electronic copies.
Permissions for works to be digitised or to convert, adapt, translate
or migrate born-digital works need to be obtained directly from the
rights holders.
Establish whether the work has more than one copyright holder,
e.g. a film, video or DVD can incorporate a number of different copy-
right works. Permission would be needed from all relevant copy-
right holders.
Establish whether all parts of multimedia can be made accessible
or whether there are embargoes on some.
Establish whether there are any digital rights management systems
with technological protection measures embedded in the works to
be digitised, or in the born-digital works. The library would need to
obtain the ‘keys' or decryption codes from the rights holders to
‘unlock’ the content in order to enable access to these works and/or
to engage in preservation or digital curation activities.
Establish whether the work is ‘orphaned’. When the rights holders
are difficult to identify, contact or find, or are untraceable, their
works fall into the category of ‘orphan works'. Decisions on how to
deal with orphan works need to be made by the library and project
team.
There are three lines of action to take. These are:
i. Engage in a reasonable search to find the copyright holder
to obtain permission;
ii. Abandon use of the material if permission cannot be obtained;
iii. Proceed with digitisation of the material (depending on its
importance and value) but provide a disclaimer and invitation
to rights holders to negotiate a reasonable copyright fee.

It is advisable to make every effort to obtain permission from
rights holders and to keep records of these attempts, before
deciding on option (iii) above, as this could put the library or
project team at risk of an infringement claim, resulting in a
‘take-down’ notice, or an embargo on the material and/or
litigation in terms of the Copyright Act.
Streamline copyright clearance procedures and reporting facilities
to ensure ongoing control and efficient administration of copyright
clearances. A standard letter of request is advisable. It can be mod-
ified according to specific needs. (See sample letter in Appendix
2.0).
Digitise and store online the written permission for each work
cleared. Include all written copyright permission letters or direc-
tives from rights holders with the individual digitised items/works,
or create a separate ‘permissions file’ to keep a record of them on
the system.
Consider and record online the specific terms of permissions
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granted, as well as any restrictions, embargoes or set periods of
cover. If renewals are required in the future, the relevant dates will
need to be available on the digital system, which should automati-
cally generate reminders, when applicable.

o Consider all implications of embargoes and renegotiate with rights
holders, when necessary.

o Request long-term permissions (i.e. in perpetuity) for backups, mi-
gration to new formats, preservation or replacement of damaged
records, etc.

o Consider all conditions of born-digital licences and apply for per-
mission for library activities not covered by the licences.

o Consider what to do if permissions are denied or if permission con-
ditions are too prohibitive, as they might impact on accessibility or
create gaps in the digital collection.

o (btain permission to bypass or circumvent digital rights manage-
ment systems/technological protection measures embedded in
copyright works. These measures render works inaccessible or
place restrictions on the works, e.g., geographic coding, no printing,
scrambling devices, password protection, dedicated hardware, ‘self-
implosion’ after a certain period, etc.

o Respond to and remove items in response to any ‘take-down' in-
structions from rights holders who refuse to allow their works to
be included in the digital collection, or who want them removed
from the digital collection.

o Ensure, in the process of digitisation or digital curation, that the
works are not altered, modified or have had sections cropped, dam-
aged or deleted, to the extent that the moral rights of authors could
be infringed.

o Set up an efficient accounting system for copyright clearances.

4.2 Budgeting for copyright permission

It is necessary for libraries engaged in creating digital collections and
digital curation to have a plan of action concerning the copyright
works that are to be digitised or the born-digital works that need to
be migrated to newer technologies. An estimate from some of the
larger publishers would assist in establishing the amount to budget
for. However, this is a difficult task as copyright costs differ from coun-
try to country and currency to currency. Libraries need to decide on
a suitable amount with which to commence their digital projects and
then to budget more specifically in subsequent years when costs and
procedures are more clear. Budgets also need to provide for renewals
of copyright licences, depending on conditions given by rights holders,
as well as for permissions for conversions to alternative formats for
persons with sensory-disabilities, or migration to new technologies as
well as the ongoing sustainability of collections, to ensure continuing
copyright compliance. These costs are separate from those required
for equipment, hardware and software, technology upgrades, person-
nel and administration tasks.

5. Protecting digital collections

The Copyright Act is vague on the protection of databases. “The re-
quirement that causes most difficulties with database protection is
whether a database is original enough to qualify for copyright protec-
tion. Originality in a database is usually a matter of how the informa-
tion in the database is selected or arranged. But in many electronic
databases the information is not arranged. It is dumped into the data-

base and a search program finds what the user wants. And because
size is not an issue with an electronic database, some databases aim
atincluding every piece of information about a subject. This can mean
there is no selection of material. Databases of this sort are unlikely
to qualify for copyright protection.” (Hofman, 2009, pp.37-38)

There should not be any protection on public domain material included
in the digital collection.

Copyright will subsist in any policy documents, manuals, guidelines,
training modules, online tutorials, videos, CDs, DVDs, or any other
works belonging to or generated for management of the digital col-
lection.

Initial decisions need to be made concerning the following:

o The type of copyright works to be included;

o Qwnership of copyright of the works to be included;

o The possibility of individual or shared ownership of included works;

o The possibility of the use of an open source licence for the digital
collection, e.g. Creative Commons; and the type of licence to be
used, e.q. Attribution Non-Commercial No Derivatives or another
type;

o Responsibility for granting of copyright for the use of the digital
collection by other parties;

o The conditions that will exist regarding the use or re-use of material
from the digital collection;

o Whether the collection will be made accessible for non-commercial
or educational purposes only;

o The copyright clearance procedures to be followed:;

o The charges, if any, for administrative services and access;

o The management of charges;

o The measures to be taken to deal with infringers or users who de-
fault on payments, etc.;

o How to deal with embargoes required by rightsholders;

o Notices and disclaimers that should be provided to advise users
about copyright in the digital collection.

If so desired, the digital project may use certain branding, logos or
designs to identify itself. These can be registered under other Intel-
lectual Property legislations, such as the Trade Marks Act or Designs
Act.

6. Copyright administration

Libraries engaging in digital projects need to have dedicated person-
nel, preferably with knowledge of the copyright legislation and expert-
ise to provide advice on issues of copyright, to assist with the
application of copyright law and to attend to copyright clearances.
Those members of staff would need to trace rights holders, send re-
quests for permission, follow up requests, negotiate better terms,
when necessary, and attend to permission renewals, embargoes and
take-downs, as required by rights holders. They would also need to
process invoices for payment of copyright fees and perform general
administrative duties.

7. Intellectual Property Policy

It is important for the institution or library to have an up-to-date
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Intellectual Property policy, that allows for the management of an
the entire digital project. This policy should address all the items
mentioned in sub-section 5 above, as well as other important issues
relevant to the management of a digital project. The library should
draft this policy with the assistance of a legal advisor or an Intellectual
Property lawyer. The policy should be revised reqularly to address any
changes or new developments in the digital environment.

8. Notices/disclaimers

It is advisable to provide a number of notices or legal disclaimers on
the digital project’s database or website. These are:

a) Privacy notice
To protect the privacy of users of the digital collection;

b) Copyright disclaimers
To indemnify the digital collection and its website against any
liability, in the event of incorrect or false information being
contained in the digital collection, on its website, or other linked
websites, where control of the content is not possible.

To state that the opinions or views of those on the website or
in the digital collection are those of the authors and do not neces-
sarily reflect the views or opinions of the host institution.

c) Notice of Invitation to Rights holders

When it has not been possible to trace rights holders of a work that
has been included in the digital collection, it is necessary to place
an invitation on the website requesting rights holders, or those who
might know their whereabouts, to provide information about own-
ership of the works, so that correct clearance procedures can be
followed and reasonable copyright fees can be negotiated, where
applicable.

9. Conclusion

It is evident from this chapter that anyone embarking on creating a
digitised collection will have to be rigorous in investigating ownership
of works as well as applying for and obtaining copyright. The fact that
the digitising process can change the original format of the work
makes acquiring permission from the copyright holder absolutely
essential.
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Annexure 2.1

Sample letter of request for copyright permission

[Date]
[Letterhead or Return address]
[Rights holder’s name and address]

Dear [Sir or Madam] [Permissions Editor] [Personal name, if known]:
[Name of Institution and Digital Project Name]

My institution/library is in the process of creating a digital collection under the Project name [Name and description
of project]. | would like your permission to include the following material in this digital collection:

[Provide full citation(s) with source information]

The [name of project] will provide access to this material to [describe most relevant user groups] on an Open Access
platform [name - e.g. DSpace].

If you do not own or control the copyright on the above-mentioned material, | would appreciate it if you could provide
me with contact names and addresses of the relevant rights holder(s). If this is not applicable. | will accept that your
permission confirms that you hold the right to grant the permission requested here.

Permission requested includes non-exclusive world rights in all languages to use the material and will not limit any
future publications, including future editions and revisions by you or others authorised by you. Permission is also
requested to allow our project to migrate our digital collections, including the abovementioned works/material, to
new technologies as and when necessary, for the purposes of preservation and long-term digital curation.

| would greatly appreciate your written consent to my request at your earliest convenience. If you require any addi-
tional information, please do not hesitate to contact me. | can be reached at: [Your full contact information]

Your assistance in this matter will be much appreciated.

Thank you in anticipation.

Yours faithfully

[Name, Position and Signature]

(An adapted version of the Copyright Management Centers’ General Permission -Model at http://www.copyright.iupui.edu/pgeneral.htm)




Collection development

1. Introduction

Since the creation and establishment of the library of Alexandria in
the Third Century BC, there has always been a vision of a library with-
out limits, a universal library aspiring to contain all known information.
With the rapid and exponential accumulation of information on the In-
ternet, and with ever-widening access to the World Wide Web by users
across the globe, that idea no longer seems totally far-fetched.

Collections housed at different institutions, can be linked on the In-
ternet to form one complete collection on a certain topic or source.
Therefore it needs to be well-managed with clear collection develop-
ment guidelines and policies.

2. Collection development

Collection development is a broad description for the management of
collections of information resources and involves their identification,
selection, acquisition, evaluation, and sustaining.

Collection development is normally connected to:
o The core functions of the housing institution;
o Means of access;

o Usefulness;

o Relevance;

o Available storage space;
o Diversity of user information needs;
o Financial constraints.

Every digital collection is unique with its own users, goals and needs.

Good digital collection development is an active and ongoing process
between archives, libraries, museums as well as between collectors
and users of information. While a digital collection does not necessar-
ily need to be housed at one place, it can be accessed from various
institutions beginning at one point - the Internet.

Long-term digital stewardship is one of the most important aspects
to be addressed in collection development. It is essential that the level
of the institution’s contributions to the longevity and usefulness of
the digital content, within or apart from a formal digital preservation
programme, should be clearly established from the outset. The sus-
tainability of the collection plays an important part in the success and
value of the collection as well as future access to it.

3. Digital collections
Digital collection development can be seen as part of the broader con-

cept of collection development and is linked to the vision, mission and
goals of the housing institution or organisation.

Figure 3.1 How different types of material can be part of a single digital collection.

All types of material can be part of a digital collection.

Material housed at various destinations can form one complete digital collection
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A digital collection can be described as an organised group of objects,
managed and displayed in such a way that it is meaningful and usable
with the user when accessed.

In the digital realm there are no absolute rules for creating good
digital collections. Each collection varies by type, sources included
and relationships to other formats and collections.

There are important distinctions between collections of born-digital
material and collections created through digitising material in differ-
ent media or formats such as paper, film, video or even three dimen-
sional objects.

A digital collection can consist of a variety of format types, depending
on the type of information data and composition of material in a col-
lection.

4. Measures to identify a ‘quality’ digital
collection

The NISO Framework of Guidance for Building Good Digital Collections?
identifies nine principles for the identification of a good collection.

A digital collection

e is created according to an explicit development policy;

o has well-composed metadata that describes the collection, scope
formats, usage, authenticity, integrity and technical aspects for
usage and storage;

o should be managed during its entire life cycle, and preserved with
well-established, but fluid preservation policies;

o should include measures to provide availability to disabled people;

o must respect intellectual property rights;

o must adhere to international standards;

o should be interoperable (usable by different systems and applica-
tions);

o must integrate with users’ workflow;

o must be sustained and accessible.

A good digital collection is developed around clearly stated policy
guidelines and principles, that stipulate what should be collected and
preserved.

2 NISO Framework Working Group, A Framework of Guidance for Building Good Digital
Collections, 3rd Edition, 2007

5. Selection criteria

The selection of the material in a digital collection should receive care-

ful consideration. Questions to ask are:

o What is the core function of a collection? This means that valuable
assets that a library wishes to make available should be the focus.

o Who is the target audience? How is the intentional use of the
collection envisaged: internal, limited external or, open access on
the World Wide Web.

o What aspect of the documentation will be collected? Will it be only
the original (master) or derived copies, linked pages or only the
links, only the final file derived from the original?

o Will the relationship of digitised documents to an original source,
form an integral part of the collection, or will there only be refer-
ences in the metadata?

o How should copyright clearance for the physical material be
obtained? What will the budgetary implications be for the host
organisation?

o Who will take responsibility for sustaining the collection and for
undertaking regular risk assessments, including checking the
on-going functionality of the documents?

o Who will be responsible for the migration and/or emulation or any
future activities that are essential for ensuring long-term access
and preservation of the collection?

Digital collection development must include the economic aspects for
the establishment and management of collection content during its
anticipated lifespan.

6. Developing the collection policy

The success of the criteria for digital collections can be measured in
terms of cost and /or value, sustainability and trust (reliability). Good
means that a collection is interoperable, reusable, persistent, can be
verified, and contains documentation to support its authenticity and
intellectual property rights. A digital collection is fragile and expensive
to maintain. As a result its future consistent availability is a critical
consideration in the decision to start a specific collection.

It is also worth knowing whether similar collections exist elsewhere
and whether there is the possibility that collaboration and shared
responsibility exists.

Therefore, policy developers should do the following:

o Keep the core business functions of the host institution in mind
when considering selection criteria;

o Stipulate the possible uses of the collection, identify the target
audience and consider possible unexpected users;




CHAPTER 3: COLLECTION DEVELOPMENT

o Address the preservation and performance needs of the collection
objects, as well as access requirements for users;

o Include measurements for the electronic objects to be readable and
interpretable on a variety of computer systems i.e. interoperabil-
ity;

o Describe the ongoing management of the collection, staff involve-
ment, their various specific roles and workflow;

o Address the budget for sustaining the collection.

7. Description of the collection

Effective preservation methods start with classification principles. The
metadata of an object can be viewed within its context, as a building
block that others can reuse, repackage, repurpose and build services
upon. Descriptive metadata give meaning to the electronic object and
provide for its search ability and access.

Metadata schemes support the conservation methods applicable to a
digital collection. More than one metadata schema can be used in a
collection, as the format types of the objects may differ and it is not
always possible to describe this with a single metadata scheme.

8. Construction of a digital collection

A digital collection can consist of the intellectual output generated by
the staff of an institution during the course of their work. This can
include emails, text, datasets, presentations, and so on. Other material
can include research output, like theses, dissertations and articles,
donated material collected by individuals, as well as material
harvested by the institution. Because the size and formats of these
objects can vary, different format types for digital objects need to be
addressed separately.

The International Federation of Library Associations (IFLA)?? document
for the descriptions, theory and practice of collections provides
valuable information on standards for collections and ingest in
repositories and databases.

Typical file formats are:

o email (ASCII, .txt);

o text files (.doc and other);

o music (MP3, WAV);

o pictures (TIFF, Jpeg);

o videos (AVI, MP4, flash);

o history (various formats, i.e. doc/JPEG);

o datasets (various formats; sometimes proprietary datasets
customised especially for a datum type, e.g. doc/xIs/png/gif).

9. Collection development and metadata®

The use of metadata to describe a collection should form part of the
collection policy. Metadata can explain the content of a collection so

2 www.ifla.org/IV/ifla73/papers/125-Hakala_Keskitalo-en.pdf

# See Chapter 6: Metadata

% NISO Framework Working Group, A Framework of Guidance for Building Good Digital
Collections, 3rd Edition, 2007

% http://www.loc.gov/standards/premis/

% www.niso.org/workrooms/mi/Z39-91-DSFTU.pdf

7 http://www.national.archives.gov.za/

that a user can discover its characteristics, including scope, format,
restrictions on access, ownership, and any other information that
would be significant for determining the collection’s authenticity,
integrity and interpretation? (NISO - Collections Principle 2).

Two approaches to the storage of metadata associated with a digital

object contained in a collection, are:

o Metadata stored internally with the object;

o Metadata held externally, with references in the metadata to the
digital object.

The contents of a digital collection and its objects should provide for
sufficient detail for potential users to assess whether it is suitable for
their needs. The metadata should include, where possible and appli-
cable:

o Title;

o Author (creator);

o Period of creation;

o Name of country of origin or residence of the object;

o Language of the display/creation;

o Description of the contents.

The above metadata can also be searched and retrieved by search en-
gines and serve as points of access.

The provenance of a collection needs to be documented and must ac-
company the collection in the form of metadata. The information
should include the method, reason and persons responsible for the
creation of the collection.

Automated metadata tools support formal preservation metadata el-
ements and have surfaced in a variety of digital asset management
environments, for example PDF-documents or image files like TIFF.

Awareness of preservation metadata (see PREMIS?) and the practical
applications thereof, is important during the development phase of a
collection. The metadata should describe the type of object and its
format. Multiple collections can be combined with links and metadata
for search and preservation purposes, and displayed to the user as a
single collection. These links should be maintained. It is best to use
link resolvers for this purpose.

10. Curation of digital collections
10.1 Archival Record

The definition of an archival record as stated on the website of the
National Archives of South Africa reads as follows:

... the "archival record’ came to mean recorded information, without
regard to form or medium. Essential to this definition is the under-
standing that a record takes on archival quality if the information it
contains has enduring value. Archival records can therefore be paper-
based textual records, electronic records, audio-visual, photographic
or cartographic material.””’

A digital collection should be supported by all necessary, imple-
mentable methods to ensure the ongoing retrieval and exploitation
of the information resource.
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Figure 3.2 The NISO Z39.912¢ standard is used to define a means of describing digital collections.

PREMIS MODEL
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Derived from http://www.loc.gov/standards/premis/understandingpremis.pdf by Priscilla Caplan for the Library of Congress: An overview of the PREMIS Data Dictionary for Preservation of Metadata

Images: © istockphoto.com/Art-Y, duncani890

10.2 Risk Assessment The Digital Curation Centre has developed a lifecycle model for digital
object management which can be obtained from their website:

The curators of a digital collection should understand the basic tech- http://www.dcc.ac.uk/diffuse/.

nologies and metadata for the preservation and risk assessment of

the collection. A long-term measurement plan, for quality assessment 10.4 Born-digital Material

and survival of the objects, supported by computer systems and proto-
cols enabling a well managed digital collection, should form part of
the policy. The policy can be revised when new technologies emerge.

Different challenges arise when the collection involves ‘born-digital’
materials that should be preserved. These include the following:
o Born-digital materials can have ‘distributed’ (NIS0%®) ownership, i.e.

The International Organisation for Standardisation and the Interna- emails. Web pages. blogs and wilis.

tional Electrotechnical Commission (ISO/IEC) 27002-2005 standard can + It can be difficult to convince owners to donate their material to

be used in the risk assessment of digital collections and its objects : reposﬂongs, qrchlves, museums or libraries. .
o The material is not always well-documented with metadata and

needs trained staff to dismantle the digital content donated to the

'ISO/IEC 27002:2005 establishes guidelines and general principles for LT X
institution for preservation.

initiating, implementing, maintaining, and improving information
security management in an organisation. The objectives outlined
provide general guidance on the commonly accepted goals of infor-
mation security management.’

The Open Archival Information System (0AIS)* is used by people and
systems to preserve information and make it readily available. The
model provides a framework for increased awareness and understand-
ing of digital archival concepts that are needed to store file formats
in digital collections. The lifecycle of a file format is influenced by
changing technologies, changes in targeted audiences, or change in
the way information is accessed and used.

10.3 Digital Object Lifecycle

A digital object is a small part of a digital collection in need of preser-
vation principles for future sustainability.
10.5 Technology Obsolescence
The Digital Curation Centre (DCC) defines digital curation as:
‘... maintaining and adding value to a trusted body of digital informa- The obsolescence of hardware and software is well known in the digital
tion for current and future use ... realm. Many users have experienced the changes from floppy-to-
CD/DVD-to-flashdisk usage, as well as known file formats that are no
longer in use by their systems. Steps can be taken to ensure that
% http://www.dcc.ac.uk/about/ . . . . L. i
» NISO Framework Working Group, A Framework of Guidance for Building Good Digital stored information remains available even thou@h the anmal tech

Collections, 3rd Edition, 2007 nology has become obsolete. Tested methods for digital curation in-
% public.ccsds.org/publications/archive/650x0b1.pdf clude the following:
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o Migration® *which involves the movement of information from one
format to another, e.g. text in WordPerfect moved to MSWord and,
where necessary, the renewal of the format version;

o Emulation, which involves the building of emulation hardware and
software that emulate the old systems and software used in the
creation of a particular digital format. Emulation makes it possible
for a digital format to be visible in the original form in which it was
created. This method is expensive but is currently widely seen as
the solution to possible obsolescence problems.

The change in the nature and usage of information has transformed
organisations such as libraries and museums. The management and
sustainability of collections goes far beyond paper preservation.

11. Availability of a collection

The availability, usability and accessibility of a digital collection differ
from an analogue collection inasmuch as it is not bound to the place
of storage. While, digital information can be restricted and can only
be accessible from the local area network of a host organisation, it
can also be widely accessible through the World Wide Web.

The planning of a digital collection should include its fitness for use
by the targeted audience. The type of information contained in a col-
lection will define its accessibility. The guidelines for the development
and creation of a digital collection should include the following con-
siderations.

o Disabled people are often overlooked in the development phase of
a digital collection. The South African Constitution not only provides
a right of access to information, but it also protects the rights of
disabled persons. Therefore the collection manager is legally
obliged to include all possible methods for making the information
available to all. This includes voice recognition for visually impaired
persons, cursor movement and sound description for deaf people
and so on.

o Access will be influenced by the number of potential users who will
be capable of using the technology required for access. The plan-
ning phase of collection development should include an indication
of the number and categories of users who may find the technology
a barrier to access.

o Ease of use and file format types included in the collection will have
an influence on access. Software used in the creation of a digital
object might not be interpretable by all computer operating sys-
tems, therefore it is best to convert a display document to a ‘uni-
form format', such as PDF, for interoperability.

o Bandwidth (or the lack thereof) can be a major problem. The mini-
mum browser version and bandwidth requirements should be taken
into consideration when digital objects are manipulated for pres-
entation.

o Web pages should be tested against the various available Web
browsers as the display can differ and result in wrongly displayed
information.

o The colour settings of a monitor screen can be manipulated by the
user. Where colour is essential, it might be necessary to display a
colour chart against the digital object for correct interpretation.

3 http://www.kb.nl/hrd/dd/dd_projecten/projecten_migratie-en.html
3 http://en.wikipedia.org/wiki/Data_migration
3 http://www.saha.org.za/

o Different screen resolutions can influence the size of the display. It is
advisable to inform the user of the preferred settings.

o Diacritical characters can also be problematic, and can be displayed
wrongly on some browsers. A note at the home page of a digital col-
lection should inform the users of the preferred browser for display.

o The digitisation process can result in the loss of recognisable text.
However, this can be rectified by the recognition of the text by OCR
software.

o Language barriers in digital collections should be addressed. If the
text is not translated, the metadata should contain enough informa-
tion for the user to be able to interpret the content of an object.

o Redaction of offensive words in text might be considered but should
be applied consistently.

12. Intellectual property rights

The right to access a collection should be cleared, noted and respected.
The intellectual copyright of digital objects must be retained in an object
and embedded with metadata. For born-digital material it is best done
by the creator of a digital object. When material is donated to an insti-
tution the following questions must be answered.

o Can the material be migrated?

o What permission is given for the use of the content?

o Ifitis still in physical format, can the material be digitised?

The idea of a ‘Digital Will" is becoming popular worldwide. Such a will stip-
ulates the use of donated digital material in a collection.

Good record keeping of rights holders and embargos placed on
collections is an absolute necessity. Failure to do so can expose the cus-
todian to legal risk. The unique identification number of a document
should link the rights given to the actual document.

The fair use of information as well as its research and teaching value,
should be taken into consideration where the digital ownership and
rights are not traceable.

Where the ‘opt-out’ policy is used a note should accompany the object
to state that the institution can be notified when bridging copyright and
that it will subsequently remove the object from the presentation col-
lection.

Example of a Copyright Notice by the South African History Archive
(SAHA)®

Copyright Notice: '... Please note: Every attempt has been made to
obtain copyright clearance for the material on this website. However, we
have not been able to trace some rights owners. We have included their
material in this digital collection, but invite anyone who can assist us with
contact details for the rights owners, to contact us at ... ... so that we can
obtain formal permission’

Intellectual property rights are internationally protected by treaties. In-
ternational treaties provide the minimum requirements to which all sig-
natory states must adhere. Examples of such IP treaties include the
following:

o WIPO*

WIPO was created in 1967 and is responsible for the promotion of the pro-
tection of intellectual property throughout the world

o Berne Convention (Paris 1971)%
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The Berne Convention protects the copyright of authors and artistic
works. It was first established in 1886 and has been revised many times
since then.

13. Collection development and the influence
on the workflow of staff

The preservation and management of a digital collection has a direct
influence on the workflow of the staff in an organisation. Old ideas of
curation must be transformed and refocused. Each object in a digital
collection should be regularly quality-checked and basic metadata
should be added to describe and accompany the object.

The trust of the host organisation must never be in doubt and staff
must be trained to retain and uphold it. Staff should also be trained
in the use of different file formats and know where to store the infor-
mation until it is ingested in a collection, repository database, or other
method of digital archival storage.

Quality checks on file formats for possible data loss, maximum infor-
mation retrieval, as well as the on-going stability of the storage
containers should be done by personnel. Databases containing the
information should be updated reqularly with information and dates
of quality assurance checks.

The archiving of digital collections needs dedicated and constant
attention. Staff should be trained in the understanding of AIPs
(Archival Information Packages) which include metadata and preser-
vation methods, storage of the data, as well as the care and custody
of fragile digital collections. The digital environment is fluid and ever-
changing, therefore training should be done on a reqular basis to
ensure a stable and well-preserved collection.

Management of digital content is now seen as part of the basic
services of an organisation. Staff should be encouraged to communi-
cate across departmental boundaries to achieve greater exposure to
available expertise.

In-house training, attendance of conferences, registration on email
list serves, the use of RSS-feeds and reqular searches on the Internet
for information regarding sustainable and preservable digital collec-
tions is recommended.

14. Authenticity

The authenticity of a digital collection must never be in doubt. The
name of the custodian organisation is at stake. All known measures
must be taken to ensure an objects’ authenticity. Metadata that
accompany the collection and its individual objects as proof of
authentication must be as comprehensive as possible.

Written statements should be attached to the collection to enhance
proof of authenticity.

While comprehensive documentation about a collection, work done on
a collection during its development, and steps taken to stabilise or
normalise it, involves a significant amount of time from the staff, this
will ensure its ongoing, long-term validity.

3 http://www.wipo.int/portal/index.html.en
% http://www.law.cornell.edu/treaties/berne/overview.html

15.Conclusion

Many different tasks are involved in the identification and acquisition
of material as well as in the sustaining of a digital collection. Collection
development is associated with the core functions of the housing in-
stitution and as such is influenced by benefits and barriers of the in-
stitution. It is of utmost importance to develop a collection policy that
will adhere to the policies as well as the financial and human resources
of the institution to ensure that the selection, storage and retrieval
of material can remain constant and authentic.
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Objects

1. Introduction

This chapter will explain the term ‘object” in the digital environment.
The formats that act as a carrier for a digital object will be explained
as well as the interpretation and uses of the formats. A well-managed
object should be exchangeable across different platforms, be widely
accessible, and formatted according to recognised international
standards for future use and preservation. The use of different file
formats are unique to its content and intended use, therefore the
intended audience should be taken into consideration in the creation
of a digital object.

2. Explaining the term object

A digital object can be defined as any item that can individually be
selected and manipulated; it is a self contained entity that represents
digital information consisting of data and procedures to manipulate
the data (images, text, videos, etc).

An object can be described as a unit of information, or an item stored
in a digital format that consist of electronic data and metadata
associated with the object. The electronic file ‘carrier’ for the object
is called a format. Different formats are used for the interpretation
of the bits and bytes of a digital object, depending on the type of
information it contains and its intended use. Object types can be text,
photos, 3D-objects, sound or any other multi-media format.

The data which forms the object is basically a combination of a binary
string of zeros and ones and can be interpreted by a computer or

electronic device and displayed for viewing by users of these devices.

Figure 4.1 A binary string

01011100100111

An object can consist of several types of digital material and the size
of the object depends on the amount of data contained in the data
file. The formatting software used in the creation of the object retains
the intended structure and behaviour of the object, and gives meaning
to the binary values.

A digital object can be ‘born-digital’, meaning that it was originally

created on an electronic device, or converted from an analogue source
to a digital format. Most, if not all, of the information needed to man-
age a digital object throughout the whole of its lifecycle is captured
in the administrative metadata (see Chapter 5: Metadata).

The digital object can be a 'stand-alone’ entity or it can consist of sev-
eral types of digital material.

Figure 4.2 Example of a single digital object that has no
relationship embedded

One single (stand-

alone) file format

Digital
object

Figure 4.3 Example of a digital object with multiple formats
embedded to form one entity

Inserted jpg
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object Inserted Excel
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Figure 4.4 Example of a single-source displayed in multiple
format types
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Characteristics of a well managed digital object are:

o They are exchangeable across different platforms (i.e. interopera-
ble).

o They are interpretable by all kinds of electronic devices.

o They are searchable for retrieval and access.

o They are created and stored according to established international
standards for future use and preservation.

The National Information Standards Organization (NISO) recommends
six principles to identify a good object.®

A good object:

o isin aformat that supports its intended current and future use;

o ispreservable;

o is meaningful and useful outside of its local context;

o will be named with a persistent, globally unique identifier that can
be resolved to the current address of the object;

e can be authenticated;

o has associated metadata.

3. Formats

The stored format of a digital object is established by the application
used to create the object. File formats of the software that interpret
the digital object are defined by an extension at the end of the
filename and start with a .(dot) followed by a series of three or four
letters (e.g., photo.jpg, filename.docx, etc.). File formats identify the
type of file and allows the user to acknowledge the program used for
editing of the object.

The final file format of an object should be broadly accessible across
platforms, and based on open standards.

There is a difference between file formats and codecs. In the case of
audio files, the codec is the software program that compresses or
decompresses the digital audio data according to the file format
specifications. ¥

A good object can be preserved for future access and should be able
to overcome changing technologies and software versions. Best
practice is to standardise on file formats specified for specific kinds
of digital objects. Formats that are widely used and have published
specifications are most likely to survive migration (open standard).
The Tagged Image File Format (TIFF), an uncompressed lossless format
(no data is lost when viewing and saving the format and usually results
in the generation of large file sizes) is one such format and is widely

used in the digitisation process for archival images. The format carrier
represents the structure of the object data as well as its display, if
the reader of the format is available.

Master digital objects intended for archival purposes (or to have a
long life span) should be created with digital preservation in mind and
are therefore normally saved in a lossless format, with no optimisation
or compression to the file during the editing and saving process.
Uncompressed files comprise large file sizes and should be stored with
accompanying metadata to describe the file content. Non-proprietary
formats that do not contain patented technologies are the preferred
choice for objects that need to be preserved for long-term use.
Creators of digital objects normally know what the object will be used
for, and what the intended life span of the object will be.

3.1 Content category of digital object - object types

Digital objects can be categorised into two types, namely raster (com-
posed of pixels) and vector (composed of paths).

a) Bit-map (raster) images use a grid or matrix, where each element

has a unique location and independent colour value, known as
pixels, to represent images. Images created from a scanning device
are raster or bit-map images.
For a detailed explanation of raster imaging, please refer to the
2004 document of the National Archives and Records Administra-
tion: Technical Guidelines for Digitizing Archival Materials for Elec-
tronic Access: Creation of Production Master Files - Raster Images
(Available from: http://www.archives.gov/preservation/technical
[quidelines.html).

b) Vector graphics are lines and curves and are defined by mathemat-
ical objects called vectors. Vectors describe an image according to
its geometric characteristics. The object can be moved, resized or
colour-changed without losing any quality to the graphic. Text
documents and computer line art are examples of vector-based
objects. Some other well-known formats in which the boundaries
between raster and vector images become less obvious are
JPEG2000, Flash, SWF and SVG.

c) Metafile formats are able to encapsulate both raster and vector
images, i.e. both text and graphics. The contents of these formats
use different operating systems and software for their display.
Examples are the Computer Graphics Metafile (CGM) which will run
on most computer operating systems with PostScript (PS) that are
designed to provide detailed instructions to printers with Page
Description Languages (PDLs).

% NISO framework working group, et al., ‘A Framework of Guidance for Building Good Digital Collections’, National Information Standards Organization (NIS0),
http://www.niso.org/publications/rp/framework3.pdf (accessed January 15, 2010).
3 Webopedia, http://webopedia.com/DidYouKnow/Computer_Science/2005/digital_audio_formats.asp. (accessed January 15, 2010).




CHAPTER 4:

The Portable Document Format (PDF) is a metafile based on PostScript,
but adds functionality and supports a range of compressions, both
lossy and lossless. The PDF format is increasingly being used as a con-
tainer format for exchanging digital documents because of its inter-
operability. It is also known as a Uniform Format.

3.2 Preservation and display formats

The use of different file formats is unique to its content and intended
use. For Web display the bandwidth needs to by taken into considera-
tion, it is therefore desirable to compress an original lossless master
to a smaller download size for screen display. Although the difference
between the two object types do not seem to be large when viewed
on a monitor, the download size of a compressed image results in a
smaller file size which is more user-friendly. The larger lossless format
needs to be kept and stored separately for preservation. (See also
Chapter 7: Digital Preservation)

Image stored in lossless
Tiff format

The same image compressed
to a lossy JPEG format for
screen display

3.3 Different format types and their use in digital documents

a) Textual (i.e. Microsoft Word .doc. and docx)

Digital textual documents can be created by different word process-
ing software which store the format structure as well as the typed
information i.e. MS-Word. For cross-platform exchange the Rich Text
Format (rtf) was developed by Microsoft, but this format has limited
use. This format does not store the structural information of the
document and results in a small file size. The TxtFormat (txt) is a
Macromedia Flash v2 component for formatting text-field contents
at runtime.

Text created by word processing software and intended for
exchange is often converted to the PDF format to ensure inter-
operability. The Reader for PDF documents is freely available on the
Internet and can be used across different platforms. The PDF format
was officially released as an open standard in 2008 (1SO/IEC 32000-
1:2008). The PDF/A format is widely embraced for archival purposes
and can also be seen as a method to 'freeze’ a document in its
original state.

Standard practice in digital imaging:
The scanned format for master textual imaging is TIFF 300-600 dpi
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colour or grayscale depending on the original. Spatial resolutions
should be based on the size of the text found in the document. The
derivative is normally displayed in JPEG or PDF-formats. Optical
character recognition (OCR) is recommended to make the text
machine readable and full text searchable.

Access to textual material can also be enhanced through SGML/XML
markup schemes such as the Text Encoding Initiative (TEI). (See
Chapter 5: Metadata)

b) Photographs - (i.e. Camera RAW, TIFF, JPEG)
The default storage format set for most digital cameras is JPEG
which is an acronym for the name of the committee that created
the standard, the Joint Photographic Experts Group. Images
displayed in JPEG format are widely used for the presentation of
images on the Web.

Hint: The ‘point and shoot' digital camera systems, mostly used for
capturing digital photos is not suitable for digitisation projects as
the lens quality is limited and no studio flash synchronisation is
available.

The standard file format that is used for master document imaging
is TIFF. The TIFF format was originally created to get scanner
vendors to agree on a standard file format for scanned images. TIFF
files are lossless files comprising large file sizes which are often
not suitable for display on the Web because of its size. TIFF is
regarded as a good archival format and used for preservation
purposes.

Hint: Consumer cameras rarely allow for Adobe RGB (red, green and
blue) colour space or the RAW file format (minimally processed data
and not ready for printer use) which is needed for original digital
master images.

The Portable Network Graphics format or PNG-format, utilizes loss-
less compression and was originally developed to replace the older
GIF-format. PNG has many advantages for Web designers, but
unfortunately it is not yet supported by all browsers. The format
can be used successfully as a derivative file format for scanned
images, and then converted into a PDF file for optimisation and
quick Web view.

The Joint Photographic Experts Group File Interchange Format
(JPEG2000) is a wavelet-based sta